Functional characterization of a natural variant of luteinizing hormone.
Luteinizing hormone (LH) plays an important role in the gametogenesis in both sexes by promoting the production of sex steroid hormones in the testes and ovaries. We previously described a genetic variant (V) of LH resulted from a mutation (G1502A) in the LH beta-subunit gene, causing the glycine102serine change in the protein hormone. This variant was subsequently found to be associated with both male and female infertility. In this study, we determined the functional aspect of this LH variant in vitro. Site-directed mutagenesis was employed to construct the V-LH beta-subunit gene. Bioactivities of V-LH expressed in Chinese hamster ovary (CHO) cells cotransfected with the V-beta-subunit and native alpha-subunit genes were compared to those of wild-type (WT) LH. The amino acid replacement did not result in the change of efficacy of alpha- and beta-subunit dimerization of the hormone. However, V-LH had significantly lower receptor-binding activity (P<0.001) and lower biopotency for progesterone production (P<0.001) than WT-LH at the higher concentrations of LH. Considering the latter and its known association with both male and female infertility, it is suggested that the V-LH may be a contributing factor to the pathogenesis of infertility in the carriers of this variant.